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Foreword 

This South African standard was approved by National Committee SABS TC 28, The Petroleum 
industry- Equipment and systems, in accordance with procedures of the SABS Standards Division, 
in compliance with annex 3 of the WTO/TBT agreement. 

This document was published in November 2010. 

This document supersedes SABS 089-3:1999 (third edition). 

Reference is made in 3.3(a), 4.2.2.1, 4.4.3, 9.1 and 13.1 to "safety legislation". In South Africa this 
means the Occupational Health and Safety Act, 1993 (Act No. 85 of 1993) (as amended from time 
to time). 

Reference is made in 3.3(b) to "relevant legislation". In South Africa this means the Mine Health and 
Safety Act, 1996 (Act No. 29 of 1996). 

Reference is made in 3.3(c) and 9.2 to "relevant legislation". In South Africa this means the Trade 
Metrology Act, 1973 (Act No. 77 of 1973). 

Reference is made in 3.3(d) to "relevant legislation". In South Africa this means the National 
Environmental Management Act, 1998 (Act No. 107 of 1998). 

Reference is made in 3.3(e) and annex A to "relevant legislation". In South Africa this means the 
Petroleum Products Act, 1977 (Act No. 120 of 1977). 

Reference is made in 3.9 to "relevant legislation". In South Africa this means the Engineering 
Profession Act, 2000 (Act No. 46 of 2000). 

Reference is made in clause 10 and annex A to "legislation". In South Africa this means the 
National Water Act, 1998 (Act No. 36 of 1998). 

SANS 10089 consists of the following parts under the general title Tine petroieum industry: 

Part 1: Storage and distribution of petroleum products in above-ground bulk installations. 

Part 2: Electrical and other installations in the distribution and marketing sector. 

Part 3: The installation, modification, and decommissioning of underground storage tanks, 
pumps/dispensers and pipework at sen/ice stations and consumer installations. 

Annexes A and B form an integral part of the document. Annex C is for information only. 
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Introduction 

In terms of the regulations promulgated under chapter 5 of the National Environmental Management 
Act, 1998 (Act No. 107 of 1998) (Government Notice 385 of 21 April 2006), the construction of 
service stations may not commence without environmental authorization from the provincial 
authority responsible for environmental management. The environmental authorization requires that 
an environmental impact assessment be undertaken which identifies all the potential environmental 
implications of constructing and operating a service station. 

The environmental authorization may contain certain specific conditions for the construction of the 
facility. These conditions may take precedence over the requirements of this document. 
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The petroleum industry 

Parts: 

The installation, modification, and decommissioning of underground 
storage tanl<s, pumps/dispensers and pipework at service stations 
and consumer installations 



1 Scope 

1.1 This part of SANS 10089 covers provisions for tine installation of underground storage tanks of 
individual capacity not exceeding 85 000 m^, pumps/dispensers and pipework at service stations 
and consumer installations. 

1.2 This part of SANS 10089 does not cover the installation of pressurized underground storage 
tanks such as liquefied petroleum gas (LPG) and compressed natural gas (CNG) storage vessels. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For 
dated references, only the edition cited applies. For undated references, the latest edition of the 
referenced document (including any amendments) applies. Information on currently valid national 
and international standards can be obtained from the SABS Standards Division. 

APEA/IP, Design, construction, modification, maintenance and decommissioning of filling stations 
("Blue Book"). 

API RP 1604, Closure of underground petroleum storage tanks. 

EN 12954, Cathodic protection of buried or immersed metallic structures - General principles and 
application for pipelines. 

EN 1 3617-3, Petrol filling stations - Part 3: Safety requirements for construction and performance of 
shear valves. 

EN 14125, Thermoplastic and flexible metal pipework for underground installation at petrol filling 
stations. 

IP method 34, Determination of flash point- Pensky-Martens closed cup method. 

IP 1, Institute of Petroleum performance specification for underground pipework systems at petrol 
filling stations, November 1995. 
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IP 2, Institute of Petroleum performance specification for underground pipework systems at petrol 
filling stations, Second Edition, February 2001 . 

ISO 13736, Determination of flash point - Abel closed-cup ethod. 

SANS 62-1, Steel pipes - Part 1: Pipes suitable for threading and of nominal size not exceeding 
150 mm. 

SANS 1020, Power-operated dispensing devices for flammable liquid fuels. 

SANS 1109-1/ISO 7-1, Pipe threads where pressure-tight joints are made on the threads - Part 1: 
Dimensions, tolerances and designation. 

SANS 1109-2/ISO 7-2, Pipe threads where pressure-tight joints are made on the threads - Part 2: 
Verification by means of limit gauges. 

SANS 1123, Pipe flanges. 

SANS 1 186-1 , Symbolic safety signs - Part 1: Standard signs and general requirements. 

SANS 1200 C (SABS 1200 C), Standardized specification for civil engineering construction - 
Section C: Site clearance. 

SANS 1200 D (SABS 1200 D), Standardized specification for civil engineering construction - 
Section D: Earthworks. 

SANS 1200 L (SABS 1200 L), Standardized specification for civil engineering construction - 
Section L: Medium-pressure pipe lines. 

SANS 1200 LB (SABS 1200 LB), Standardized specification for civil engineering construction - 
Section LB: Bedding (pipes). 

SANS 1535, Glass-reinforced polyester-coated steel tanks for the underground storage of 
hydrocarbons and oxygenated solvents and intended for burial horizontally. 

SANS 1668, Fibre-reinforced plastics (FRP) tanks for buried (underground) storage for petroleum 
products. 

SANS 10086-1, The installation, inspection and maintenance of equipment used in explosive 
atmospheres - Part 1: Installations including surface installations on mines. 

SANS 10089-2, The petroleum industry- Part 2: Electrical and other installations in the distribution 
and marketing sector. 

SANS 10108, The classification of hazardous locations and the selection of apparatus for use in 
such locations. 

SANS 10142-1 , The wiring of premises - Part 1: Low-voltage installations. 

SANS 10400 (SABS 0400), The application of the National Building Regulations. 

SANS 15614-1/ISO 15614-1, Specification and qualification of welding procedures for metallic 
materials - Welding procedure test - Part 1: Arc and gas welding of steels and arc welding of nickel 
and nickel alloys. 

SANS 50 197-1 /EN 197-1, Cement - Part 1: Composition, specifications and conformity criteria for 
common cements. 
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3 Definitions 

For the purposes of this part of SANS 1 0089, the following definitions shall apply. 

3.1 
acceptable 

acceptable to the authority administering this standard or to the parties concluding the purchase 
contract, as relevant 

3.2 
approved 

approved by the approving authority 

3.3 

approving authority 

the appropriate of the following: 

a) in terms of the safety legislation (see foreward): the Chief Inspector; 

b) in terms of the relevant legislation (see foreword): the IVIine Engineer; 

c) in terms of the relevant legislation (see foreword): the Director of IVIetrology; 

d) in terms of the Environmental Impact Assessment Regulations promulgated under chapter 5 of 
the relevant legislation (see foreword): the Head of Department of the relevant provincial 
authority responsible for environmental management in the province of concern; 

e) in terms of the relevant legislation (see foreword): the Director-General of Trade and Industry; 
and 

f) the local authority concerned. 

3.4 

bacicfill material 

clean, sieved subsoil or sand of specified grading 

3.5 

competent person 

person who has the necessary knowledge of and ability with regard to the particular process or type 
of plant and equipment to which this part of SANS 10089 refers, to render that person capable of 
the work involved, and who has been duly authorized (in writing) by the owner of the equipment to 
perform a specific and identified task 

3.6 

double walled steel tank 

primary steel inner tank shell and a secondary containment steel outer shell which are separated by 
a continuous interstitial space between the two shells 

3.7 
dispenser 

unit that consists of one or more meters and one or more hoses and that is fed from a remote 
submersible pump 
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3.8 

engineering solution 

alternative design option for situations in winicin normal standards and procedures prove to be 
impractical/unfeasible 

NOTE Such a solution should be formulated based on professional technical expertise and knowledge by a 
registered Engineering Professional that will remain accountable for the effectiveness of such a design option. 

3.9 

engineering professional 

engineer who is registered in terms of the relevant legislation (see foreword) 

3.10 

fibre-reinforced plastics tank 

tank made from a number of fibre glass strands (reinforcement) bound together using a resin and 
catalyst 

3.11 
filler box 

box surrounding the filler point 

3.12 
filler point 

point for filling the tank with product 

3.13 
flash point 

closed-cup flash point 

lowest temperature at which the application of a small flame causes the vapour above a liquid to 
ignite when the product is heated under prescribed conditions, in a "closed" container (see 
IP method 34 and ISO 13736) 

3.14 

glass fibre-reinforced polyester coated steel tank 

steel tank that has a fibre-reinforced resin coating on the outside of the tank 

3.15 
holiday test 

electric arc testing procedure used to detect the presence of discontinuities, pinholes and defects, 
not detectable to the naked eye, on non-conductive coatings as applied to electrically conductive 
surfaces 

NOTE Holiday test detectors will normally locate defect points very accurately with an audible signal. This 
method of inspection of thin films and coatings is a non-destructive test and will not injure protective coating. 

3.16 

holiday test defect 

lining or coating defect where the coating is so thin or the coating material has been so degraded or 
so contaminated that the defect is registered by a suitable holiday detector (correctly used and set 
at an appropriate voltage) and that the protective properties of the lining or coating are impaired 

3.17 

jacketed steel tank 

tank consisting of a steel primary tank shell enclosed within a secondary containment outer tank 
shell fabricated from corrosion resistant glass fibre-reinforced polyester (GRP) resin 
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3.18 
oxygenate 

organic compound containing an oxygen molecule which is commonly added to petrol such as, 
ethanol, methyl tertiary butyl ether (MTBE), and tertiary amyl methyl ether (TAME), and ethyl tertiary 
butyl ether (ETBE) 

3.19 

service station/consumer 

location at which fuel is dispensed to customer vehicles 

3.20 

submersible pump 

remote pump that feeds one or more dispensers and that is either completely submersed in the 
product or has its rotating parts submersed in the product within a tank 

3.21 

suction pump 

unit that consists of one or more meters and one or more hoses and that has its own pump(s) within 
the unit 

3.22 
ullage 

free space above the liquid fuel in a tank 

4 Tanks 

4.1 General 

4.1.1 Positioning 

Tanks should be so situated at distances from buildings, roadways or other structures as to comply 
with the relevant provisions of SANS 10400. 

4.1.2 GRP coated steel tanks 

Steel tanks and coatings shall comply with the requirements of SANS 1535. 

4.1.3 FRF tanks 

Fibre-reinforced plastic tanks shall comply with the requirements of SANS 1668, and all materials 
used in contact with the tank shall be compatible with the fibre-reinforced resin. 

4.1.4 Ultraviolet protection 

Where tanks are stored and exposed to ultraviolet radiation for extended period (as defined by the 
manufacturer), they shall be protected by an acceptable means. 

4.2 Site topography 
4.2.1 General 

Each contractor or installer shall be in possession of an approved detailed pump and tank 
installation plan before excavation of the site starts (see also SANS 10400). Full approval by the 
inspection authority and marking of the plan shall be evident. 

NOTE An approved plan is not required for general maintenance, visual improvement, environmental 
management improvement, equipment replacement, or emergency work to existing service stations. 
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4.2.2 Excavations 

4.2.2.1 All excavations shall be carried out in an approved manner to comply with the requirements 
of the safety legislation (see foreword), as well as with the required standard (see SANS 1200 C 
and SANS 1200 D). 

4.2.2.2 The depth of the excavation, measured downwards from the proposed finished ground level 
or from the top of the finished driveway surface, shall be at least equal to the sum of the tank 
diameter, plus 

a) at least 150 mm for the depth of the bedding layer, plus 

b) at least 750 mm for the depth of the overlay. 

The width and length of the excavation shall be in accordance with the tank plan dimensions, plus a 
clearance of at least 500 mm all round. 

4.2.2.3 The distance between tanks in a single excavation shall be at least 500 mm. 

4.2.2.4 The contractor/installer shall use suitable equipment to keep the excavation free of visible 
water during the construction period and during the installation period (see also 5.3 and 5.4.). No 
part of an excavation shall intersect a line projected downwards at 45° from the lowest outer edge of 
a structural foundation, unless the excavation is approved by and under the control of a qualified 
engineering professional. 

4.3 Corrosion protection 

When cathodic protection of the tank and pipework is needed, it shall be provided in accordance 
with EN 12954. Where cathodic protection is installed in a hazardous location, the safety 
parameters laid down in SANS 10089-2 shall be strictly adhered to. 

4.4 Transportation and off-loading of GRP coated/jacketed steel tanks 

4.4.1 The manufacturer or supplier (or both) shall not permit loading or transport of the tank unless 
suitable equipment is available and is used. 

4.4.2 During transportation, the tank shall rest on sand bags or other suitable padding and shall be 
held down with webbing straps and not with chains or wire cables. 

4.4.3 All tanks shall be fitted with lifting lugs, to enable lifting straps and shackles to be used and, if 
the spread angle exceeds 60° at the apex, a spreader bar shall be used. All lifting equipment shall 
comply with the regulations and procedures of the safety legislation (see foreword). 

4.4.4 When the tank is off-loaded, it shall be lifted (using approved lifting equipment) clear of the 
transport carriage and lowered either directly into the excavation or onto the saddles, old tyres or 
other acceptable supporting material of sufficient surface area to prevent damage to the coating of 
the tank. 

4.4.5 The tank shall be lowered gently into the excavation. Rolling of the tank shall not be 
permitted at any time during transportation, off-loading and installation. 

4.5 Transportation and off-loading of FRP tanks 

4.5.1 During transportation, the tank shall rest on sand bags or other suitable padding and shall be 
held down with webbing straps and not with chains or wire cables. 

8 
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4.5.2 During off-loading, the tank shall be prevented from rolling over or dropping. Chains or 
cables shall not be used for off-loading and handling of fibre-reinforced resin tanks unless in 
conjunction with lifting lugs. Chains or cables shall not be used around fibre-reinforced tanks or 
fibre-lined tanks. 

4.5.3 During off-loading, the tank shall be lowered either directly into the excavation or onto 
saddles, old tyres or other acceptable supporting material of sufficient surface area to prevent 
damage to the tank, until it is installed. 

4.5.4 Buried tanks do not require to be earthed, as there is adequate inherent conductivity to earth 
for static charge dissipation. The electrical equipment mounted on the tanks needs to be earthed as 
required by the relevant regulations. 

5 Backfilling 
5.1 General 

5.1.1 Stability 

The stability of underground tanks depends on the backfill support, and it is therefore essential that 
the correct backfill be used. The backfill shall be spread in layers of thickness 150 mm (see also 
SANS 1200 L and SANS 1200 LB), each layer being compacted to the requirements of this part of 
SANS 10089. Underground tanks are designed to be used with backfill support, and they shall be 
installed using acceptable construction practices and acceptable fill materials. Improper installation 
can cause tank damage. 

5.1.2 Observation wells 

Observation wells shall be installed vertically without any curvature to the pipe in order to facilitate 
easy collection of samples. These wells shall be installed adjacent to fuel tanks (as shown in 
figure 1) in the following form before backfilling takes place: 

a) a non-metallic slotted/perforated pipe of internal diameter at least 100 mm, wrapped in a porous 
geotextile fabric, or 

b) acryloitrile butadiene styrene (ABS) single-walled wedge-slot tubular screened pipe wrapped in a 
porous geotextile fabric. 

These wells shall be placed around the perimeter of the excavation. The bottom ends shall be 
plugged and the top ends finished off with a suitable cover. 

NOTE The non-metallic piping for the observation wells should be rigid enough to withstand the compaction 
loads. 

The observation wells should be taken down 500 mm below the floor of the excavation (except 
when the excavation is in hard rock). 
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b) Multiple tank layout 



W 

Drg679k 



a) Up to 3 tanks 
T = Tank 
W = Fuel leak observation well 

Figure 1 — Plan of tank farm showing fuel leak observation well positions 
5.2 Backfill material 

The method to be adopted for the backfilling of excavations for all types of underground tanks shall 
depend on the type of backfill used, as well as on the approval of a competent person for the type of 
backfill material used. One of the following materials shall be used as backfill: 

a) sand: clean, inert, granular, well-graded sand, free from any organic material, and of grading 
0,02 mm to 2 mm. Appropriate sand includes 

1) plaster sand, 

2) building sand, and 

3) river sand; 

b) stone crushings: clean and free-flowing crusher dust, obtained from commercial sources, and 
that complies with the following requirements: 

1) 100 % passing a 19 mm sieve; 

2) 98 % passing a 13,2 mm sieve; 

3) 90 % passing a 4,75 mm sieve; 

4) not more than 20 % passing a 75 \}m sieve; and 

5) a pH level as deemed fit by a competent person or engineering professional - this may vary 
from a site to site pH of 6,0; 

c) gravel: clean and free-flowing naturally rounded cohesionless gravel of nominal diameter 6 mm 
and of particle size diameter in the range 3 mm to 10 mm. A washed river sand would also fall 
under this classification. 

Clay, silts, slags and cinders shall not be used. 
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5.3 Installation of tanks and method of backfilling with cohesive backfill 
material (see 5.2(a) and 5.2(b)) 

5.3.1 General 

A 35 000 V holiday test certificate is to be issued by the tank manufacturer certifying that the tank 
coatings were in a sound condition on dispatch from the manufacturing works. The owners' 
competent person on site may require that such a test be repeated if deemed necessary. 

In the case of a jacketed tank, the interstitial void shall be vacuum tested for a minimum period of 
2 h at -35 kPa to -75 kPa in stable climate and temperature conditions on site. 

5.3.2 Water level 

During installation the water table level shall be maintained lower than the excavation by de- 
watering from a sump. 

5.3.3 Excavation of floor 

Ensure that the bottom of the excavation is flat, level and free from rocks and other foreign objects, 
and that the highest point of the excavation is covered with at least 150 mm of backfill material, 
compacted to the specification of the engineering professional. 

5.3.4 Tank installation 

Place the tank(s) into the excavation (in their correct position) and level them to ensure that the 
fitting apertures are in their correct positions with the tank manhole level in a lateral and longitudinal 
direction. 

5.3.5 Ballast 

Fill the tank(s) with sufficient water (subject to the approval of the local authority), to steady the 
tank(s) and hold it in position. 

NOTE 1 While adding the ballast, use the lifting lug (or webbing strop, as relevant) to keep tank in position. 

NOTE 2 Ballast is not necessary in a dry excavation. 

5.3.6 Distribution of backfill 

Distribute the backfill material evenly around the tank(s) in uniform horizontal layers, ensuring that 
no part of the backfill is more than 300 mm above any other part. The layers shall have a 
compacted thickness of 150 mm and the backfill shall be compacted to a compaction level as 
indicated on the approved plan. Hand-shovel the backfill around the tank(s) and under the ends, 
and compact each layer. Special attention shall be given to the placing and compaction of the 
backfill under the overhangs. The water level in a wet hole shall be maintained at least 300 mm 
below the level of the lowest point of the backfill at all times. 

5.3.7 Other materials 

Should the construction programme warrant it, the backfill indicated on the approved plan may be 
stabilized with ordinary cement complying with the SANS 50197-1. A similar compactive effort shall 
be used as described in 5.3.6. 
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5.4 Installation of tanks and method of backfilling with cohesionless backfill 
materials (see 5.2(c)) 

5.4.1 General 

Cohesionless backfill material is regarded as free-flowing and can be poured into the excavation, 
ensuring that no part of the backfill is more than 300 mm above any other part at any given time. 

5.4.2 Installation procedure 

5.4.2.1 Maintain the water table level below that of the excavation by de-watering from a sump (see 
also 5.3.2). 

5.4.2.2 Spread a layer of backfill of thickness at least 150 mm evenly at the bottom of the 
excavation (see 5.3.3). 

5.4.2.3 Lower the tank(s) into the excavation and position and level them (see 5.3.4). 

5.4.2.4 Fill the tank(s) as in 5.3.5. 

5.4.2.5 Backfill in accordance with 5.3.6. No stabilization with cement is deemed necessary when 
using this type of backfill. No compaction is required when using this type of backfill, but water can 
assist in the consolidation of this type of material. 

The backfill around fibre-reinforced resin tanks shall be cohesionless gravel (pea gravel). (See 
5.2(c).) 

5.5 Holding down 

5.5.1 General 

When local conditions indicate the likelihood of water table being such that it could result in the 
movement of the empty tank as a result of the buoyancy, precautions shall be taken to counter the 
buoyancy force on the tank by either saddles and a concrete slab, a suitable concrete slab, 
strapping or alternative engineering solution. 

5.5.2 Saddles 

If the concrete slab is so constructed at ground level that load is transferred to the tank shell via the 
soil, there can be insufficient mass in the slab itself should high water table conditions exist, and 
thus concrete saddles might have to be installed directly on top of the tank shell. Saddles transmit 
the load of the slab to the tank shell as concentrated loads, and cognizance shall be taken of this 
fact when the tank is being designed. 

It is recommended that saddles are placed a length equalling one quarter of the tank diameter from 
the tank ends, but the placing shall be as indicated on the approved plan. 

5.5.3 If a reinforced concrete slab is to be used to hold the tank down, a leak test (see clause 12) 
should be carried out on the tank preferably before the slab is cast, in case the tank has to be 
removed for repairs. 

5.5.4 The concrete slab can be constructed directly on top of the tank shell (separated by malthoid 
or equivalent material) to take advantage of the mass of the superimposed soil and to permit access 
to pipe runs without having to break up the concrete. 
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5.6 Concrete slab 

A 20 MPa concrete slab shall be so designed that: 

a) its length and width exceed the length and width of the tank(s) by at least 600 mm on all sides, 

b) its thickness is at least 150 mm, but may be increased if so specified by the purchaser, and 

c) the top and bottom reinforcements consist of mild steel bars of diameter at least 6 mm, at centres 
of not more than 150 mm in both directions, or of hi-tensile mesh equivalent. 

6 Pipe connections and manlioles on fibre-reinforced resin tanks 

6.1 Pipe connections 

Piping shall be free to move with the tank. Connections into the tank may be made with acceptable 
flexible piping or hose, using compression fittings, or double gland type fittings for plain end pipe. 

6.2 Manhole construction 

Manholes shall be of minimum internal diameter or internal width dimensions of at least 1 m, and 
shall be so designed and installed as to prevent the ingress of surface and ground water and to 
eliminate the egress of fuel and water into the surrounding environment. The integrity of the 
chamber and its joints to the tank and its pipework shall be vacuum-test certified. 

7 Pipework and fittings 

7.1 General 

Piping may be of steel black piping or of a non-metallic material such as lined polyethylene or 
fluorinated high-density polyethylene (HOPE). Guidance on the choice and restrictions which 
applies to the evaluation of systems using different materials may be found in IP 1 and IP 2 and 
EN 14125. 

7.2 IVIaterial 

7.2.1 Steel pipe and fittings for welding 

7.2.1.1 General 

Piping for welding shall be suitable for working pressures of up to 1 000 kPa and shall comply with 
the requirements of SANS 62-1 . 

The piping shall be plain end, bevelled for welding, electric-resistance welded, submerged arc 
welded or seamless. 

7.2.1.2 Fittings 

Fittings for welding shall comply with the requirements of the applicable standard. 

7.2.1.3 Flanges 

Flanges for welding shall be of class 150 pressure-temperature rating, slip-on or weld neck flanges 
that comply with the requirements SANS 1 123. 
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7.2.1.4 Gaskets 

Gaskets shall be non-asbestos, compatible with the liquid being handled, of thickness at least 
1,5 mm and shall comply with an approved standard. 

7.2.2 Threaded steel pipe and fittings 

7.2.2.1 General 

Threaded steel piping shall comply with the requirements of SANS 62-1. No galvanized pipes and 
fittings shall be used underground, other than where these are located unburied within containment 
chambers, as well as where piping is in transition from non-metallic piping to steel where vents exit 
the ground at vertical vent pipe positions, in which case the piping shall be suitably corrosion 
protected. 

7.2.2.2 Fittings 

Only threaded mild steel fittings shall be used. Unions shall be cone-faced. 

7.2.2.3 Flanges 

Threaded flanges shall be of steel and shall comply with the requirements for class 150 pressure- 
temperature rating of SANS 1 123 or another approved standard. 

7.2.2.4 Pipe threads 

Pipe threads shall comply with the requirements of SANS 1109-1 or SANS 1109-2 or another 
approved standard. 

7.2.3 Non-metallic piping 

7.2.3.1 Material 

All components of an installation shall be capable of operating in the prevailing soil conditions. If the 
material is susceptible to degradation from exposure to alkalis, acids, aqueous salts and 
hydrocarbons, acceptable protection shall be applied. All pipework and fittings shall be constructed 
of materials fit for the purpose and if subject to environmental degradation, should be suitably 
protected. 

Additional protection may be necessary in certain conditions, as identified by the risk assessment 
for the site. Such conditions could be: 

- safety risks e.g. proximity of a cellar. 

- possibility of groundwater contamination. 

7.2.3.2 Fuel compatibility 

No significant degradation of the properties of the material shall occur over the life of the 
installation. The various additives and blends in fuels shall be noted and considered. 

7.2.3.3 Permeability to fuel 

Where non-metallic materials are used for piping, the rate of fuel permeation through the wall of the 
pipe shall not exceed 2 g/m^ per day at a temperature of 23 °C. 
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7.2.3.4 Ultraviolet exposure 

All non-metallic components shall be stored, managed and inspected for ultraviolet (UV) exposure 
and other degradation before installation without significant property degradation. 

7.3 Piping Systems 

7.3.1 Primary delivery pipes 

Both positive pressure and vacuum suction lines where the pipes continually contain liquid fuel shall 
be capable of withstanding 400 kPa positive pressure and a 1 000 kPa peak pressure pulse. 

Suction lines shall be capable of withstanding 60 kPa vacuum and a 70 kPa peak vacuum pulse. 

7.3.2 Vents 

Vent lines that contain petroleum vapours but that are not normally exposed to liquid fuel shall be 
capable of withstanding 100 kPa pressure and 10 kPa vacuum pulse. 

7.3.3 Fill pipes 

Fill lines experience regular, but short periods of exposure to liquid fuels and continual exposure to 
petroleum vapours. The lines shall be capable of withstanding 100 kPa positive pressure and a 
60 kPa vacuum pulse. 

7.3.4 Compressibility 

Pipes shall not deform more than 5 % when subjected to normal road wheel loads at a cover of 
300 mm. Stabilized material or soilcrete (3 % cement/sand mix) or concrete may be used as backfill 
to reduce any deformation of the pipe. 

7.3.5 Transition 

When non-metallic piping is used, the transition from steel tank fittings to non-metallic fittings shall 
be made in the containment manhole nearest to the tank. 

7.3.6 Shear-off valve 

Each dispenser shall be fitted with a shear-off valve that complies with EN 13617-3. The shear-off 
valve beneath any remote dispenser shall be firmly fixed to prevent lateral movement so as to 
ensure its correct functioning in the event of the dispenser being dislodged or in the case of fire. 

7.4 Installation 

7.4.1 Pipework 

Pipework shall be laid out in a geometrical pattern and shall be indicated on the site plan of the site. 
All non-metallic piping shall be laid out in accordance with the manufacturer's recommendations to 
accommodate expansion. 

7.4.2 Joint fittings 

Only standard fittings approved by the piping manufacturer shall be used at joints. Joints for non- 
metallic piping can be of the metallic compression type or induction-welded type. Careshall be taken 
in both cases to match the variation in piping diameters. All joints shall be made in manholes or 
access pits. 
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7.4.3 Incline on pipework 

Pipework shall be designed by a competent person to have an adequate fall to the tank from the 
dispenser(s) or suction pump(s), vent(s) or breather(s), and fill point(s). 

7.4.4 Jointing tape 

Jointing tape or compound used on screwed threads shall be of an acceptable quality and capable 
of withstanding the fuel characteristics. 

7.4.5 Buried pipework 

All buried pipework shall be covered by backfill of thickness at least 300 mm. A shallower backfill 
may be permitted if it is of a reasonable engineering design. Only clean backfill shall be used 
around piping. 

7.4.6 Welding 

All welds shall be visually inspected for compliance with SANS 15614-1. 

7.4.7 Pipework leak test 

Before the pipework system is backfilled, it shall be isolated from the tank(s) and pump/dispenser 
and subjected to a pneumatic pressure of at least 600 kPa or to a nitrogen gas and soap solution 
test for at least 1 h at the same pressure. A hydraulic test can be performed, with the pressure 
being maintained for 15 min at 1 000 kPa, or an ultrasonic leak detector can be used to search for 
leaks within the system. 

NOTE Appropriate caution should be exercised when introducing the soap solution. 

7.5 Corrosion protection 

When steel piping is used it shall be protected against corrosion by an anti-corrosion petrolatum 
wrapping system, together with a PVC outer wrap, with at least 50 % overlaps in accordance with 
the supplier's instructions, using primer, paste and the like. Cathodic protection of the pipework may 
be the same as for the tank if so specified by the competent person in charge. (For cathodic 
protection see also 4.3.) 

7.6 Dip pipes or gauging pipes 

Each tank shall have a connection through which the contents of the tank can be manually or 
automatically gauged. The connection shall be of nominal diameter at least 50 mm and shall be 
fitted with a lockable cap capable of sealing against a hydrostatic pressure at least equal to the 
pressure of the tank (see SANS 1535) or that of the delivery head (whichever is the greatest). In the 
case of automatic gauging the lockable cap may be sealed. 

NOTE In order to avoid spillage in case of an overfill and to prevent dispersion of flammable vapour, this dip 
capshould be in the closed, sealed position whilst deliveries are taking place. 

7.7 Suction pipes 

Where suction pipes are installed to each suction pump, a non-return valve shall be fitted at the 
base of and under the pump and not in the manhole chamber. 
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7.8 Delivery pipes 

Delivery pipes are installed where submersible pumps are used. A single header for each product 
or a designed header that is site specific shall be run along or underneath the line of the dispenser 
island(s). An isolating valve should be fitted to the branches of the dispensers. 

7.9 Breather pipes or vent pipes 

Breather pipes or vent pipes shall be of internal diameter at least 50 mm and shall terminate at a 
distance of at least 1,5 m away from any opening to a building, the distance being measured 
horizontally. The vent pipes shall so terminate that the fumes are exhausted vertically upwards or 
horizontally. Discharge shall not be vertically downwards. The termination shall be protected by 
means of a screen. The fact that petroleum vapours are heavier than air shall be taken into account, 
and free rapid dispersion shall be allowed for at the termination of the vent. No brick or other 
architectural screening of the vent termination shall be permitted. One vent per tank is required, 
other than in the case of vapour recovery stage 1b installations. In order to prevent overfill cross- 
contaminations of tanks the vent lines may not be manifolded, unless vent lines to such above or 
below ground manifolds (both acceptable) are fitted with float vent valves (or alternative engineering 
solution) to prevent cross-contaminations. The vent outlets shall be so located that they 

a) are not situated beyond the existing building line boundary on a stand, 

b) allow unrestricted venting to the open air, 

c) are at least 

1) when affixed to a building or structure at 600 mm above adjacent roof level within the 
hazardous zone (1,5 m radius), 

2) 3,5 m above ground level, 

3) 1,5 m from any door, window, or other opening in a building or air intake system/point, and 

4) 3 m from any chimney opening, any hot surface, 

d) are, if possible, within sight of the filling point (under certain circumstances, where the vent outlet 
is not within sight of the filling point, the approving authority may require that an alternative 
warning system/procedure be employed to guard against the possibility of overfilling), and 

e) are not installed within 1,5 m of any electrical and electronic equipment or any other source of 
ignition. 

8 Fillers, pumps and drainage 

8.1 General 

Underground tanks should be filled by gravity filling. No direct connection pump deliveries shall be 
permitted unless there is an engineered system/adaptor fitted which will prevent excess pressure 
being placed on the tank. To avoid static charges, the filling procedure shall limit the flow rate in 
accordance with SANS 10089-2. 

8.2 Fillers 

Fillers shall be so sited that surface water and soil are prevented from entering the filler box. Each 
filler shall be so sited that the tanker is able to leave the premises without any exit path restriction 
(e.g. parked cars) and without reversing being necessary and can park safely when bulk deliveries 
are being made. Where limited access prevents tankers from parking or entering the premises, filler 
points shall be designed by the engineering professional to accommodate them. 
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8.3 Filler box 



The filler box shall be leakproof, shall be able to contain the contents of a bulk delivery vehicle 
discharge hose, and shall be of capacity not less than 35 L. 

8.4 Earthing 

8.4.1 Metal filler box 

Each metal filler box shall have a frame bolt that can be used as an earth connection point, and the 
filler box shall be connected to the electrical earth continuity conductor of the installation. A metal 
tag shall be provided onto which the operator can connect the bonding cable from the bulk vehicle 
while delivering the product. 

8.4.2 Non-conductive filler boxes 

In a non-conductive filler box, the conductive parts inside the box shall be connected to the 
electrical earth continuity conductor, and a connection point shall be provided onto which the 
operator can connect the bonding cable of the bulk vehicle (see also SANS 10086-1, 
SANS 10089-2 and SANS 10142-1). 

9 Submersible pumps, dispensers and suction pumps 

9.1 General 

Submersible pumps, dispensers and suction pumps shall comply with a standard approved in terms 
of the safety legislation (see foreword). (Approved electrical standards are listed in SANS 10108.) 

9.2 Dispensers and dispensing pumps 

Reselling dispensers and dispensing pumps shall comply with the requirements of the relevant 
legislation (see foreword) and SANS 1020. 

9.3 Specific requirements 

9.3.1 Leak detector 

Each submersible pumping system shall have a leak detector that automatically checks the integrity 
of the pipework on the pressure side of the pump at a minimum leak rate of 11,5 L per hour 
at 70 kPa. 

NOTE This is based on EPA specification of 3 US Gals per hour at 10 PSI. 

9.3.2 Shut-off valve 

Each dispenser shall be fitted with an emergency shut-off valve that incorporates a shear section 
and has its body anchored rigidly below the dispenser in accordance with the manufacturer's 
specification. 

9.3.3 Plinth/pump island 

Each dispensing pump and dispenser shall be protected by a concrete or brick plinth or pump island 
projecting at least 300 mm from the base and of height at least 150 mm above finished floor level 
(see figure 2). Alternatively, the plinth can be widened at the ends only, as illustrated in figure 3. 
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9.3.4 Steel bollards/crash barriers 

As an alternative to plinth/ pump island, steel bollards or crash barriers may be installed, provided 
that they are acceptably fixed onto a concrete base so that such bollards project at least 300 mm 
beyond the line of the base of the dispensers/pumps. 

9.3.5 Dispensing hose 

Each dispensing pump or dispenser shall be so located that when the hose is fully extended in the 
direction of any ramp leading down to a basement, no fuel can flow from the nozzle down the ramp. 





300 mm 




Pump 




150 mm 



Floor level 
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Figure 2 — Plinth 
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Figure 3 — Alternative plinth 
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10 Driveways at truck, bus and earthmoving vehicle refuelling facilities 
(excluding service stations petrol forecourts) 

To facilitate compliance with the provisions of the legislation (see foreword), the driveway area 
around the diesel dispensers/dispensing pumps where spillage might occur during the refuelling 
operation, shall be so graded that any effluent run-off will not flow to the street, or into watercourses 
or into stormwater systems without first passing through a gravity separator. In cases where effluent 
is mixed with detergents, thus breaking down the petroleum product and rendering the gravity 
separator ineffective, the effluent shall pass through an interceptor and from there to a foul sewer 
(see annex A). 

The above separator and drainage system shall be in accordance with rational engineering design 
meeting the requirements of the approving authority. 

Precautions shall be taken to ensure that rain water or spills do not flow into a foul sewer or 
stormwater system without first passing through a gravity separator. 

11 Overfill protection 

11.1 Care shall be taken to ensure that the basic indication that an overfill has occurred or is 
imminent, is not the spilling of the product out of the dip pipe, but a slowing down or stoppage of the 
delivery flow. To achieve this, a back pressure has to develop in the storage tank. 

1 1 .2 The dip cap shall be able to seal against a hydrostatic pressure of at least the pressure of the 
tank or that of the delivery head (whichever is the greatest), and shall be securely closed before 
delivery takes place (see also 7.6). 

11.3 The tank shall be fitted with an overfill protection system or device. The critical level shall be 
such that a space remains in the tank to accommodate the delivery hose volume. (The standard 
2 % ullage will suffice.) 

12 In-situ leak test 

A full system integrity test in accordance with an approved test method shall be carried out on the 
tank after installation (see annex B). 

13 Electrical installation 

13.1 General 

All electrical and electronic installation shall comply with the requirements of the safety legislation 
(see foreword). Electrical Installation Regulations or Electrical Machinery Regulations, together with 
SANS 1020, SANS 10086-1, SANS 10089-2, SANS 10108 and SANS 10142-1. 

Uncertified electrical equipment or systems shall not be installed or used in hazardous locations. 

13.2 Electric cables 

Electric cables and wiring shall be so installed that they do not come into extended contact with 
substances that might be harmful to their insulation. 

13.3 Sleeve pipes 

All sleeve pipes that pass through a hazardous area, whether or not they are for electrical purposes, 
shall be acceptably sealed to prevent hazardous vapours from seeping into safe locations. 
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13.4 Explosion-protected equipment 

Only certified explosion-protected electrical equipment shall be used in zones 0, 1 and 2 locations. 

13.5 Accredited electricians and certification of electrical work 

13.5.1 Electricians 

All electricians who work on installations that fall within the scope of this part of SANS 10089 shall 
either be an electrical contractor who is registered with the Electrical Contracting Board, or be 
employed by a registered contractor. 

13.5.2 Electrical installations 

All electrical work on installations that fall within the scope of this part of SANS 1 0089 shall be done 
by an accredited electrician or under the general control of an accredited electrician. 

13.5.3 Master electricians 

Installation electricians may carry out work in non-hazardous locations, but Master Installation 
Electricians shall control work in hazardous locations. 

13.5.4 Certification 

Electricians shall provide a prescribed "Certificate of Compliance" (COC) for the work that they 
carry out. Electrical work in hazardous locations shall be certified by an accredited Master 
Installation Electrician. 

13.6 Emergency 

There shall be an "emergency stop" switch so demarcated as to be clearly visible from the forecourt 
and easily accessible and unobstructed for operation in case of an emergency. When the 
"emergency stop" is activated, it shall cut all power to the forecourt. Each suction pump/dispenser 
shall have an individual circuit protection with overload and short circuit and effective means of 
isolation. 

13.7 Hazardous installations 

Electrical work in hazardous locations requires specialized knowledge and experience, so this type 
of installation shall only be designed and installed by persons competent in this field (see also 
SANS 10089-2). 

13.8 Service station forecourt area classification 

13.8.1 General 

The equipment on the forecourt under normal open area conditions shall be suitable for the 
hazardous locations as described in 13.8.2 to 13.8.5 and with SANS 1020 and SANS 10108. 

Generally the area classification methods of APEA/IP.' Design, construction, modification, 
maintenance and decommissioning of filling stations ("Blue Book") are followed, with some 
adjustments, and reference may be made to that document. 
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13.8.2 Hazardous area classification by direct examples 

The direct classification examples for typical service station conditions are given in figures 4 to 10. 
These classification examples shall also be applied to non-retail dispensing sites. The zone 2 
location indicated covers the possibility of localized hazardous locations being present for short 
periods (e.g. during tank filling or car filling), with such areas being well ventilated under open area 
conditions. 

The classified location indicated relate to the installation of fixed electrical equipment and shall not 
be considered as extending beyond an unpierced wall, roof or other vapour barrier or solid partition. 

13.8.3 Protection of buildings with access to forecourts (see also 13.2) 

Kiosl<s or other types of occupied structures should not be within any hazardous location. 

Further care shall be taken not to introduce sources of ignition into hazardous locations, for 
example, cold drink dispensers and fridges, electrical signage, sound systems or uncertified 
portable credit card readers. 

13.8.4 Control of ignition 

The control of sources of ignition shall be enforced at all times. Should such a hazard exist, 
dispensing of product shall be stopped immediately. The engine of a vehicle to which the product is 
to be dispensed shall be switched off, to avoid accidental movement or ignition caused by ignition 
sparking or by backfiring. 

Auxiliary engines (for example, on cement mixers or refrigerated trucks) or other sources (for 
example, gas flames in caravan refrigerators) shall be switched off. 

No smoking, naked flames, use of cellular/mobile telephones, radio equipment, or hand held 
computing devices shall be allowed within the hazardous area (see clause 17 and annex C). Care 
shall be taken to manage static electrical discharges, such as from clothing. 

No combustible material (e.g. wood, charcoal) and flammable gasses (e.g. portable LPG 
containers) shall be stored in the hazardous area. 

NOTE Storage of LPG containers is covered by SANS 10087 series. 

13.8.5 Fuels other than class 1 products 

The requirements in 13.8.2 to 13.8.4 (inclusive) apply to the handling of class 1 products, for 
example, petrol type fuels. It shall be noted that SANS 1020 does not distinguish in its design and 
constructional features between dispensing units for class 1 (petrol) and class 2 (diesel and 
kerosene) products. Such class 2 products do not cause a hazardous area outside dispensers, but 
the inside area classification remains the same. 

Diesel and kerosene fuels, under the low pressure conditions encountered during gravity unloading, 
are unlikely to produce mists or sprays from leaks and the hazardous locations shown around fill 
points and in pits and manholes would not apply. The Zone areas inside the tanks shall however 
be retained. Where diesel and kerosene tanks are manifolded with petrol tanks or filled from multi- 
compartmented tankers, there may be vapour carry-over and diesel fill points should be treated as if 
they contain petrol. 
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NOTE Ullage space in the road tanker shall be classified as Zone 0. 
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Figure 4 — Typical hazardous location classification of a road tanker during unloading 
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Figure 5(a) — Fill point/vapour connection in uncovered manhole 
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Figure 5(b) — Offset fill point/vapour connection in uncovered manhole 
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NOTE Subject to approval of a rational engineering design in accordance with the "blue book". 
Figure 5(c) — Above ground offset fill point and vapour connection 
Figure 5 — Fill point/vapour connection 
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Figure 6 — Typical hazardous location classification around 
a storage tank vent pipe (For class 1 or class 2 (or both)) 
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If feasible, the separator vent pipe should be grouped with the tank vents to minimize the hazardous 
locations on a site. 

Figure 7 — Typical hazardous location classification for an oil/water separator 
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Means of spillage 
containment 





NOTE In the event of a spill, the road tanker should not be moved and other vehicles should be prevented 
from entering or leaving the site until the area is made safe and determined to be non-hazardous (see table 1). 

Figure 8 — Typical hazardous location classification for a large 
spillage (> 2,5 L) of a flammable class 1 liquid suction 

Table 1 — Hazard radius due to spillage 
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Length of spillage 
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Hazard radius 
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Less than 5 

5 to less than 1 

10 or greater 
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NOTE 1 ,2 m applies for those cases where the hose is lifted over the vehicle on its return to the nozzle 
housing and for vehicles with a high fuel tank opening. 

Figure 9 — Typical hazardous location classification 
around a nozzle during vehicle refuelling 
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Side view 

^ The 4 m dimension is suitable for a 4 m long filler hose. If longer hoses are used, the dimension shall be 
adjusted accordingly. 

Refer to SANS 1020 to determine the hazardous location around the dispenser/suction pump, caused by 
such equipment. The hazardous location indicated here is due to the refuelling operation. 

Figure 10 — Typical hazardous location classification 
between dispenser and vehicle during refuelling 

14 Removal of tanks or abandonment of tanks and pipework 

Permanent and temporary decommissioning or abandonment of tanks and pipework (or both) shall 
be carried out: 

a) in accordance with 

1) API RP 1604; or 
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2) APEA/IP: Design, construction modification, and decommissioning of filling stations ("Blue 
Book"), chapter 15; and 

b) subject to the approval of the relevant authority. 

An environmental assessment should be made and an Environmental Impact Assessment (EIA) 
may be required. Special disposal of decommissioned equipment and hazardous and contaminated 
materials will be required. 

15 Registration 

Each installation shall be registered with and approved by the local authority before being 
commissioned for operation. 

16 Fire protection equipment 

Fire protection equipment shall be located on the premises and shall comply with the requirements 
of SANS 10400. 

17 Symbolic safety signs 

The appropriate safety signs that comply with the requirements of SANS 1186-1 shall be installed at 
fuel dispensing points and tank vent pipes (see figure 11 and annex C for additional safety signs). 
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Figure 11(a) — Fire and open 
flames proliibited 
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Figure 11(b) — Smol<ing proliibited 
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Figure 11(c) — Cellphone prohibited 

Figure 11 — Safety signs 
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Annex A 

(normative) 

Used oil and solvent washings (paraffins) 

In terms of the relevant legislation (see foreword), all used oil and contaminated used hydrocarbons 
shall be sold as waste to a licensed oil refiner or recycling plant. 

At every installation, a system and facilities shall be provided for collecting and storing the waste 
products without spillage or infringement of the legislation (see foreword), and for removing the 
waste. 



Annex B 

(normative) 

Underground storage tank (UST) and underground 
pipe integrity testing requirements 

B.1 Frequency of integrity testing 

B.1.1 Tank and pipe integrity testing shall be carried out in the following instances: 

B.I. 1.1 Following installation of a new UST and associated underground pipework or following 
repair, maintenance or upgrade of an existing UST or underground pipework (or both). Testing shall 
be carried out prior to burial of the installation; 

B.I. 1.2 When ownership of the UST and associated underground pipework changes; 

B.I. 1.3 When leak detection monitoring methods that may be in place, such as Stock Inventory 
Reconciliation Analysis, Automatic Tank Gauging (with a reconciliation facility) or interstitial vapour 
or liquid monitoring of double-walled or jacketed steel tanks, indicate the possibility of a leak. In this 
instance, an investigation into the possible leak, including integrity testing in the final stages of the 
investigation, shall be used to track the reasons for a failure to reconcile; 

B.I. 1.4 Where continuous leak detection monitoring, such as Stock Inventory Reconciliation (SIR), 
is not carried out at a site. In this instance, UST and associated underground pipe integrity testing 
should be carried out every 2 years. If USTs and underground pipes do not operate with a 
continuous leak detection system, but do have cathodic protection installed, then this period may be 
extended to 10 year intervals. 
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Annex C 

(informative) 

Additional safety signs 
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A, WARNING 



Extremely flammable and explosive vapours are 
present during petrol filling. Petrol vapours could 
ignite causing SERIOUS INJURY or DEATH. 

• No flame may be lit. 

• No smoking. 

* Switch off cellular phone and portable radio 
before filling. 

* Switch off engine before filling. 



Do not fill unapproved containers 
Only fill containers on 
ground and not in or 
on vehicle. 

Keep the nozzle in con- 
tact with the portable 
container whilst filling. 



3iM 



static electric spark and petrol ignition can 
occur whilst filling portable containers on 
back of pick-up, or on vehicle's carpeting 
or matting. 
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